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CANADIAN CRIME RATES IN THE PENALTY BOX
By Simon Demers
Over the 1962-2016 period, the Canadian violent crime rate has
remained strongly correlated with National Hockey League (NHL)
penalties. The Canadian property crime rate was similarly correlated
with stolen base attempts in the Major League Baseball (MLB). Pos-
sible implications and avenues for future research are discussed.
1. Introduction. Uncovering strong empirical correlations between crime
rates and other trends has the potential to be useful because it provides
new opportunities to test, validate or refute criminological theories. In the
United States, for example, there appears to be a strong negative correla-
tion between measures of consumer sentiment and rates of not only rob-
bery and property crime (Rosenfeld and Fornango, 2007) but also homicide
(Blumstein and Rosenfeld, 2008) and felony homicide in particular (Rosenfeld,
2009). This suggests that changing economic conditions can have an impact
on crime. Similarly, divorce rates and crime rates also seem to move together
over time (Greenberg, 2001), supporting the idea that major social changes
and family strains can engender crime.
This short research note highlights surprisingly strong correlations be-
tween Canadian aggregate crime trends and certain professional sport trends
over the 1962-2016 period. Beyond any entertainment value, these statisti-
cal relationships have the potential to open new avenues of investigation for
criminological research.
2. Data. The analysis relies on police-reported data compiled by Statis-
tics Canada as part of its Uniform Crime Reporting (UCR) Survey. The
aggregate UCR Survey data permits historical comparisons back to 1962
(Allen, 2018). Following convention, crime numbers are converted into rates
per 100,000 resident population to facilitate year-over-year comparisons that
take into account population growth. The focus of the analysis is on violent
crime, property crime, and homicide rates.
Penalty data for the National Hockey League (NHL) was extracted di-
rectly from its official website (NHL.com, 2018). This NHL data includes
the total number of penalties (Pen) and the associated number of penalty
infraction minutes (PIM) for each season. Two NHL lockouts shortened the
1994-95 and 2012-13 regular seasons to 48 games instead of 82 games per
team. The totals for those seasons are manually adjusted (normalized) to
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account for lost games and make year-over-year comparisons possible. For
its part, the 2004 NHL lockout led to a completely cancelled season. In that
case, fictitious 2004 data is imputed by simply interpolating between 2003
and 2005 data points.
Batting data for the Major League Baseball (MLB) was downloaded from
the website Baseball-Reference.com (2018). This MLB data includes various
statistics intending to reflect offensive productivity. The analysis focuses on
stolen base attempts or stolen base opportunities, which is the combination
of stolen bases (SB) and caught stealing events (CS). Most MLB seasons
over the analysis period were disputed over 162 games per team but three
significant MLB strikes resulted in lost games during the 1972, 1981, 1994,
and 1995 seasons. However, the MLB data is averaged on a per game basis,
which removes the need to normalize the data or simulate full seasons in
order to account for lost games.
3. Findings.
3.1. Violent crime in the NHL penalty box. First, it turns out that the
Canadian violent crime rate is positively correlated with the number of NHL
penalties and penalty minutes in a surprisingly strong manner, as measured
by Pearson’s correlation coefficients (r = 0.951 and 0.925, respectively).
Fig. 1 illustrates the quality of the linear fit. The ordinal association is
also quite strong, as measured by Kendall’s rank correlation coefficients
(τ = 0.775 and 0.750, respectively).
This statistical relationship is notable because NHL penalties are typically
assessed by referees for excessive toughness and physical violence and are
therefore the closest thing to a violent crime in the context of professional ice
hockey (Heckelman and Yates, 2003), besides actual on-ice criminal assaults
(CityNews Staff, 2016).
Possible underlying factors that could drive such a strong correlation be-
tween violent crime and NHL penalties include all factors that professional
hockey players would have been exposed to with essentially the same timing
and same intensity as the rest of the general population. This could plau-
sibly encompass, for example, early childhood lead exposure (Nevin, 2000,
2007) and a social civilizing or pacifying process (Spierenburg, 2001; Stille,
2003; Restrepo, 2015).
It is not possible at this stage to completely eliminate the possibility that
NHL penalties might actually stimulate violent crime at the national level,
through some kind of copycat or emulation effect for instance (Moser, 2004;
Adubato, 2011; Card and Dahl, 2011; Kirby, Francis and O’Flaherty, 2014).
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Fig 1. Canadian violent crime rate and NHL penalties, 1962-2016. r = 0.951 and τ =
0.775.
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We note in passing that the correlation between violent crime and NHL
penalties is unlikely to be explained away by annual weather or temperature
variations (Burke, Hsiang and Miguel, 2015) because NHL games are gener-
ally played in a climate-controlled environment, unlike baseball (Reifman, Larrick and Fein,
1991; Larrick et al., 2011) or American football (Craig et al., 2016) games
for instance.
3.2. Property crime around the baseball diamond. Second, it turns out
that the Canadian property crime rate is positively correlated with the rate
of stolen base attempts in the MLB. Fig. 2 illustrates the quality of the
linear fit.
Stolen base attempts reflect the propensity of baseball players to oppor-
tunistically try to move forward around the bases at the expense of the
defensive team, in order to possibly score more runs as a result. Stolen base
opportunities can therefore properly be seen as the professional baseball
equivalent of a lawful property crime.
Plenty of explanations have been professed to explain the relative rise
of base stealing in the mid-1970s (McMurray, 2015), its peak throughout
the 1980s (James, 1982), and its decline in the mid-1990s (Kurkjian, 1994).
However, identifying the underlying factors that could explain why stolen
bases in the MLB could be related to property crime in Canada remains an
open problem.
4 DEMERS
Fig 2. Canadian property crime rate and stolen base attempts in the MLB, 1962-2016.
r = 0.894 and τ = 0.696.
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As a side note, Farrell, Hodgkinson and Andresen (2018) already high-
lighted that there was a remarkable similarity between historical property
crime and homicide rates in Canada, once attempted murders and actual
homicides are aggregated into a single measure of total homicides (r = 0.91).
Canadian homicides and attempted murders, like property crimes, are also
correlated with stolen base attempts (r = 0.894 and τ = 0.695). This is
shown by Fig. 3.
The Canadian homicide rate is actually correlated most strongly with
failed stolen base attempts where the runner was caught stealing (r = 0.822),
while the rate of attempted murders is actually correlated most strongly with
successful stolen bases (r = 0.906). This may look incongruent at first glance
but this is only because stolen bases are defined from the point of view of
the runner. From the point of view of the defensive team, a runner who is
caught stealing represents a successful out.
4. Conclusion. Correlation does not imply causation and it is entirely
possible that the statistical relationships presented in this short research note
may be coincidental or spurious. However, they could very well be examples
of life imitating sports (Steen, 2014), or vice versa (Goldstein, 1989). Earlier
studies have revealed a correlation between sports teams success and reduc-
tions in suicide (Joiner Jr., Hollar and Van Orden, 2006) and even homicide
(Fernquist, 2000) rates.
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Fig 3. Canadian homicide rate and stolen base attempts in the MLB, 1962-2016. r = 0.894
and τ = 0.695.
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The violent crime rate in Canada is correlated with NHL penalties to such
an extent that it is difficult to see how the statistical relationship could be
coincidental. However, more research would obviously be required to assess
to what extent both trends might be influenced by other underlying factors
or whether it might be fueled endogenously through a copycat effect, among
many other possible pathways.
Canadian property crime rates and homicide rates, for their part, are posi-
tively correlated with stolen base attempts in the MLB. Farrell, Hodgkinson and Andresen
(2018) speculated that similarities between historical homicide and property
crime rates may have been driven by the progressive implementation of se-
curity improvements, especially in the second half of the 1990s. While it is
not immediately obvious whether (or how) this security hypothesis may also
apply to stolen base opportunities in the MLB, more research into this area
could be enlightening (and probably entertaining).
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